Abstracts-with the continued demand for Islamic knowledge, which is mainly based on the Quran as a source of knowledge and wisdom, systems that facilitate an easy search of the content of the Quran remain a considerable challenge. Although in recent years there have been tools for Quran search, most of these tools are based on keyword search, meaning that the user needs to know the correct keywords before being able to retrieve the content of Quran. In this paper, we propose a system that supports the end user in querying and exploring the Quran ontology. The system comprises user query reformulation against the Quran ontology stored and annotated in the knowledge base. The Quran ontology c o n s i s t s of n o u n c onc e pt s i d e nt i f i e d i n a l -Quran, and the relationship that exists between these concepts. The user writes a query in the natural language and the proposed system reformulates the query to match the content found in the knowledge base in order to retrieve the relevant answer. The answer is represented by the Quranic verse related to the user query.
INTRODUCTION
The Holy Quran is a great book of knowledge and wisdom that constitutes the main source of guidance for Muslims. Since the first revelation, the Holy Quran remains among the most influential books that exist [1] . The first revelation was believed to be revealed to Prophet Muhammad (SAW) through Angel Gabriel directly from God. The Quran consists of 114 chapters with 6,236 verses covering many themes and concepts that make up the divine knowledge and law. It covers a wide range of issues pertaining to the world and the Day of Judgment. Since its revelation, the Holy Quran has brought convincing knowledge beyond imagination covering different concepts including natural science. Over the1,400 years of its existence, the Holy Quran has brought great knowledge to mankind concerning natural sciences, which, until recently, have
Continued to be discovered by scientists. The Holy Quran, through its verses, has categorically revealed and described various natural science concepts.
Various science concepts, such as biological organisms, disease, astronomical bodies, and body parts, among others, have been clearly described in Al-Quran. Although religious scholars, teachers and students have worked hard in identifying different important topics and verses relating to these topics [1] , due to the lack of enough computational tools to search the content of the Holy Quran and the nature in which the Quran is presented, the extensive natural scientific knowledge from Quran has been left underutilized. In addition, researchers, including interpreters, jurisprudents, theologians, and Hadith experts have all invested a lifetime efforts of scientific and technical views in contemplating this divine miracle [2] . However, there has been no significant effort to facilitate semantic searching and linking of the verses of the Holy Qur'an with the relevant scholarly and authentic literature to produce a careful, well-informed interpretation [3] . Most of the current search systems are based on keyword matching, which lack semantic search capabilities to semantically search for the important knowledge from the Holy Quran.
In this work, we propose the use of the ontology semantic search approach to represent the Quran domain to answer user queries. We used Quran ontology from Leeds University for the evaluation. The ontology is made up of important noun concepts found in the Quran and the relationship that exists between these concepts. In this approach, the system accepts user queries made up of complete expressions in statements or paragraphs asked by the user. The system makes use of Quran ontology that identifies the important concepts from the Holy Quran and verses related to these concepts.
II.

RELATED WORK
Ontology conceptualizes a domain into a machine-readable format. Ontology is a mechanism through which knowledge is represented in the form of concepts, nodes that link relationships between these concepts, and restrictions. Numerous works on ontology assisted information extraction systems have been proposed by researchers in recent years. Ontology-based information extraction systems are seen as systems that process unstructured or semistructured natural language text through a mechanism guided by ontologies to extract certain types of information and present the output using ontology [4] . Ontology creation may be done either manually, automatically or semi-automatically depending on the researcher's choice and research condition. The vision of ontology learning includes a number of complementary disciplines, such as machine learning, natural language processing, data mining, adaptive information extraction, etc. that feed on different types of unstructured, semi structured, fully structured data and support semi-automatic, and also cooperative ontology engineering [5] . However, the majority of the constructed ontologies today are done manually or semi-automatically because the complexity o f s o m e c o n c e p t s m a y n e e d h u m a n intervention [ 6] [ 7] . Ontology b a s e d i n f o r m a t i o n extraction work exists in other domains like business, tourism, e d u c a t i o n a n d h e a l t h . Business ontology based information extraction can be found in the work of [12] . In this research, an ontology-based information extraction system for business intelligence was developed. This intelligent system is used to gather international company and country/region information. The technology extracts relevant semantic information, which is expressed in the ontology and is used in business intelligence processes, such as risk management, IT operational risk management as well as internationalization. Systems that use automatic extraction methods to acquire ontology from the Quran and Hadith domain text were developed by [5] . They d e v e l o p e d a technique that mines ontologies from the Quran and Hadith.
Their ontology constitutes a specific vocabulary used to describe a particular model of the Islamic wo r ld , plus a set o f explicit assumptions regarding the intended meaning of the words in the vocabulary where they mainly focused on concepts related to solat. A computational model for representing an Arabic lexicon using ontology was developed based on the field theory of semantics for the linguistic domain using data from Al-Quran [8] . In this work, the entire noun concept found in Al-Quran was used for the creation of their ontology.
Dataquest is a framework for modeling and retrieving knowledge, from distributed knowledge sources, primarily relating to the Holy Quran related scholarly texts, with the use of semantic web, information extraction and natural language processing techniques [9] . The documents are Annotated using the domain ontology and then a semantic based intelligent search. In this research, they collected all sorts of documents found on the Web that are related to the Holy Quran. The system allows one to invoke a keyword search for information relating to Al-Quran. In this case, the research not only focuses on Al-Quran but also related documents. Therefore, in this case, not all the concepts and verses may be represented in the search systems.
Another related work is the Quran search for a concept, tool and website [10] . This project developed a bilingual (English/Arabic) comprehensive search tool for the Holy Quran. Their work was mainly a keyword search for concrete concepts as well as for abstract concepts that are found in the Holy Quran. [11] Presented a methodology that automatically generates ontology instances from the unstructured document of the AlQuran, hadith and other related Islamic knowledge domains. Their system extracts concepts and builds taxonomy of Islamic Knowledge. Their main approach was the integration of ontology learning, ontology population and text mining framework for the extraction of information from Islamic knowledge sources. Their system was mainly pattern extraction of various Islamic concepts.
Sufism (Islamic mysticism) domain ontology was developed in order to extract data relating to Sufism [6] . The system enables the user to extract various information relating to Islamic mysticismSufism. Leveraging semantic web technology for standardized knowledge modeling and retrieval from the Holy Quran and religious texts is another related work done in this context [2] . The system was designed for proving Quran knowledge sharing, storing, modeling, reasoning and retrieval from diverse Islamic domain sources.
Most of the Quran search systems are based on a keyword search, in which the user needs to have correct keywords in order to search for the desired information. This has left a large amount of Quran information underutilized.
III. ONTOLOGY SEMANTIC APPROACH
This work proposes a semantic search approach, which goes beyond the traditional keyword search to improve the search capability of the current Quran knowledge. This approach enables users to semantically search for verses relating to concepts found in the Quran and their corresponding relationships. It involves three models, i.e.: Quran ontology model, semantic Query re-formulation model and the extraction model. The Quran ontology model comprises the representation of the Quran ontology concept and relationships. The model serves as a server to the extraction m o d e l i n o rd er t o e x t r a c t a n s we r s f o r queries coming from the query reformulation model. Figure 1 shows the Framework of how these models work together to answer user queries. We will discuss each model in detail in the remaining part. 
A. Quran Ontology Model
This model involves identifying and annotation of Quran ontology using Protégée Ontology Editor. We use existing Quran ontology from Leeds University United Kingdom. Leeds Quran ontology uses knowledge representation to define the key concepts in the Quran, and shows the relationships between these concepts using predicate logic. We adapted the ontology re-use method for our system. Ontology reuse can be defined as the process in which available Ontological knowledge is used as input to generate new ontologies [13] . Leeds Ontology comprises 300 concepts and about 350 relationships linking the concepts. However, these 350 relationships are not good enough to handle the many possible queries by the users.
We annotated the ontology with various properties in order to give more semantic description to the identified concepts from the Quran. The annotation involves the object property and data property. The object property shows the relationship that exists between concepts. For example, Muhammad and Ahmad are both identified concepts that are mentioned in the Quran as the names of Prophet Muhammad S.A.W. In the case of data property, it is a property that gives more description to the concepts itself. It links a concept to its data values. In Fig. 3 above, the data property: Muhammad hasEightChildren the underlined words represent the Object property and data property, respectively. This will help the inference engine answer queries in relation to Muhammad, such as, what other names given to Muhammad are mentioned in the Quran.
Other assertions include using equivalent assertions in order to expand the user query by manually using WorldNet to identify the various synonyms of the concepts and relationships that are stored in our knowledge base. This will help the user query when not using the exact keywords stored in the knowledge base. For example, when we represent Allah to be equivalent to God, the user can use either of the two to retrieve information about Allah mentioned in the Quran. 
B. Semantic query re-formulation Model
As discussed earlier, most of the existing Quran search systems are based on keyword searches in which the keyword lacks enough semantics to retrieve the most important information. A keyword search may result in extracting irrelevant information during the search. Users are not aware of the right combination of keywords to search for the information they need. In addition, the structure in which various sources containing Quran knowledge is represented may not be known by the user. In this work, we propose the query reformulation system. This attempts to assist the user in re-formulating their Query in order to retrieve verses relating to their query from the Holy Quran.
Reformulating the user query involves natural language analyses of the query. When the user sends his query, in the first step, the query will go through some normalization, which involves tokenization, stop words removal, l e m m a t i z a t i o n a n d p a r t o f speech tagging. After normalization of our query tokens, since we have labeled our query i n t o different parts of speech, we use term selection components to identify and select noun concepts that appear in the user query and noun concepts in our knowledge base using string matching matrices. We will use the verb, adverb, adjective and noun that do not appear in the document to generate relationships in order to generate triples from the user query. A ranking algorithm is used to rank the best suited triple in order to translate it into SPARQL query language. SPARQL pronounced spar cool is a W3C standard recommended query language for querying RDF data. It is used to manipulate and query the resource description framework (RDF) data format. The RDF data format usually consists of triple patterns, and other logical connectives, such as conjunctions, disjunctions and other optional patterns.
C. Extraction Model
This involves the use of an inference engine to reason and draw inferences using reformulated user query to the SPARQL based on the ontology axioms in our knowledge base. This gives the user medium to retrieve concepts and corresponding verses relating to the user query. In our approach, we propose the use of Jena API to retrieve answers concerning the user query.
IV. CONCLUSION &FEATURE WORK
This paper presents an abstract representation semantic search system for Holy Quran knowledge using a combination of the natural language processing approach and semantic technology. The work is an ongoing research, and it will enhance the capability of Quran knowledge search. The semantic search approach will help us retrieve more precise relevant verses relating to the query by the use expressed in the complete natural language expression. In feature we intend to use not only Quran ontology for the experiment, but incorporating Hadith Ontology. In such a way that users query can go beyond only concepts in Quran but also those found in various hadith.
